Objective: This training activity aimed at increasing the knowledge of anal cancer screening, diagnostic and treatment options in medical students and physicians, to determine the interest of these individuals in receiving training in the diagnosis and treatment of anal cancer, and to explore any previous training and/or experience with both anal cancer and clinical trials that these individuals might have.
A nal cancer incidence trends are increasing in the United
States and other countries (1, 2) . In Puerto Rico (PR), incidence rates of anal cancer are higher in women (1.7 per 100,000) than in men (0.9 per 100,000) (3, 4) , with increasing trends in men (APC = 3.4%) being seen from 1987 through 2009 (3) . Of all worldwide cases, 85% are associated with human papillomavirus (HPV) infection (5), the most common sexually transmitted infection worldwide (6) . Similar to other HPV-related malignancies (7, 8) , a higher burden of anal cancer has been found in people living with HIV/AIDS than has been detected in the general population (3, 7, 9) . There is a demand for an experienced workforce with expertise in the diagnosis and treatment of the anal cancer precursor, high-grade squamous intraepithelial lesion (HSIL) (10) . Such a workforce could work toward reducing the burden of anal cancer in the general population as well as in high-risk populations, such as HIV-positive individuals and men who have sex with men (3, 7, 11) . Currently, there are no national guidelines for anal cancer screening (12) , and clinical trials that determine a standard of care in this area are urgently needed (10, 13, 14) . Because of the increasing incidence trends and the similarities with HPV-associated cervical disease, a screening protocol has been proposed. This protocol consists of a visual inspection, a digital anorectal examination, and anal cytology (12) . At this point in time, because a limited number of professionals are qualified in these techniques, there is an urgent need for more individuals to become trained in them (12) . This paper describes a training activity aimed at increasing the knowledge and awareness of anal cancer screening, diagnosis, and treatment in a sample of medical students and physicians in PR, as well as describing their previous training and experience with anal cancer and clinical trials.
Materials and methods

In March 2013, as part of the Capacity Building for HIV-HPV Clinical Trials Recruitment Among Minority Underserved
Populations of Hispanic Origin project, we conducted an educational activity (1.5 contact hours) with medical students and physicians at the Department of Internal Medicine of the Medical Sciences Campus (MSC) of the University of PR (UPR) entitled "HPV-Related Anal Conditions: Epidemiology, Screening, and Treatment. " The activity consisted of a conference led by an infectious disease specialist, trained in high resolution anoscopy (HRA) and colposcopy, who spoke about 1) the epidemiology of HPV in anal cancer, 2) anal cancer and related risk factors, and 3) screening, diagnosis, and treatment options. A survey was administered to the participants to gather information on their 1) demographic characteristics, 2) previous experiences with willingness to participate in future clinical trials, and 3) previous training in anal cancer. Also, a 6-item pre-test and posttest were administered prior to and after the training, respectively, to determine their previous knowledge of anal cancer for a later assessment of how the activity impacted their knowledge of this subject. Descriptive statistics were used to describe the study sample. McNemar's test was used to explore differences between the participants' knowledge of specific items about anal cancer before and after the activity. A paired t-test was performed to determine whether there were significant differences between the average scores that were obtained on the pre-tests and those that were obtained on the post-tests; a Shapiro-Wilk test was used to assess normality. This project was approved by the Institutional Review Board (IRB) of the UPR MSC.
Results
A total of 50 medical students and physicians participated in the activity, and 34 (68%) of them answered the survey. The mean age of the participants was 29.6 ± 6.6 years; the majority were male (55.9%), with 17.6% being medical students, 67.6% being residents, and 14.7% having faculty positions. More than half (52.9%) had never participated in any kind of clinical trial during their training, while 75.8% were interested in leading and/or conducting a clinical trial in the future. Regarding anal cancer, 57.6% had not received any anal cancer medical training, 78.8% had not received any training on screening methods, and 93.9% were interested in receiving future training on anal cancer (Table 1) . A significant mean difference (p<0.01) between the pretest average score (3.4 ± 1.2) and that of the post-test (4.7 ± 0.71) was observed. Three of the 6 elements showed there to be a noticeably improved level of performance in the posttest compared to such performance in the pre-test (p<0.05). The first of these items assessed the participants' knowledge regarding the existence of guidelines for the screening/treatment of patients with HPV-related anal disease. The second attempted to determine whether the participants recognized that anal intraepithelial neoplasia 2 is considered to be a high-grade neoplasia. The last of the 3 items was aimed at ascertaining whether or not the participants were aware that most high-grade AIN do not necessarily manifest as warty growths in the anal area ( Table 2) . After the activity, 12 (24%) participants were interested in receiving further training (a shadowing experience on anal cancer screening methods or even a full training in high resolution anoscopy, depending on their level of interest).
Discussion and conclusions
This educational activity addresses an established need (10, 15, 14) for training on anal cancer in a group of health care professionals. Our study evidences a lack of knowledge about this topic among the medical students, residents and faculty, and the need for future training in this area in PR. An important point is that most of the participants did not know that there are currently no national screening guidelines for anal cancer. Therefore, this could stimulate the interest of health care professionals to delve into this topic because of the need to implement prevention and intervention measures for this disease, especially in high-risk populations. One of the study's limitations is that our results may be affected by selection bias since 32% of the activity's participants did not answer the survey.
Future training activities should expand these objectives and provide more in-depth education to additional populations of health care professionals in PR, given that one issue for the implementation of anal cancer screening and treatment programs is that sufficient health care personnel must be available to perform detection and treatment procedures (15) . Thus, these trained professionals will be instrumental to the prevention and control of anal disease. Furthermore, the increased involvement of interested physicians in future anal cancer clinical trials is important (10), particularly if members of the population of PR are to be encouraged to contribute in these studies. This participation is essential if a standard of care for anal cancer screening and treatment is to be adequately defined. In addition, the curricula of medical schools should be evaluated and strengthened so that they will sufficiently cover such topics as clinical trials and anal cancer.
Resumen
Objetivo: Realizar una actividad educativa para aumentar el conocimiento sobre cernimiento, diagnóstico y tratamiento del cáncer anal entre estudiantes de medicina, residentes y facultativos; determinar el interés de los participantes en recibir más preparación en el campo de diagnóstico y tratamiento de cáncer anal; y explorar si los participantes habían recibido adiestramiento anteriormente o si tenían experiencia previa en el área de cáncer anal y de proyectos de investigación clínica. Métodos: Se realizó una actividad educativa (1.5 horas) entre un grupo de estudiantes, médicos residentes y profesores del Recinto de Ciencias Médicas de la Universidad de Puerto Rico (n = 50). Se administró un cuestionario demográfico y unas pre-y pos-pruebas sobre cáncer anal para evaluar el cambio en conocimiento de los participantes. Resultados: 34 (68%) participantes respondieron el cuestionario. La edad promedio fue 29.6 ± 6.6 años, 78.8% no había recibido adiestramiento sobre el cernimiento de cáncer anal, 93.9% tienen interés en entrenamiento de cáncer anal y 75.8% en dirigir o realizar ensayos clínicos. Se observó un promedio más alto en el conocimiento de cáncer anal después de la actividad (pre-prueba: 3.4 ± 1.2 y pos-prueba 4.7 ± 0.71). Tres premisas mostraron un mejor rendimiento en la pos-prueba (p <0.05), éstas evaluaban el Table 2 . Pre-and post-test results regarding the anal cancer−related knowledge of the physicians and medical students surveyed (n = 34). conocimiento sobre 1) la ausencia de guías para la detección/ tratamiento de pacientes con enfermedades anales relacionadas a VPH, 2) que la neoplasia intraepitelial anal (NIA) 2 se considera neoplasia de alto grado y 3) que la NIA de alto grado comúnmente no se manifiesta a través de verrugas en el ano. Conclusión: Esta actividad aumentó el conocimiento de los participantes, mientras que la mayoría estaban interesados en adiestramiento adicional en cáncer anal y en participar en ensayos clínicos. El entrenamiento y participación de estos médicos en ensayos clínicos va a ser esencial para establecer el cuidado de salud para cernimiento y tratamiento de cáncer anal.
